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ABSTRACT

With the wide application of UAV technology in agricultural plant protection, the
requirements for UAVs are getting higher and higher, and the study of plant protection
UAVs is conducive to improving the efficiency of modern agriculture in the
production process, and will also reduce the cost of agricultural production.

The existing plant protection UAV frame structure is "X" structure, using carbon
fiber material, high cost, and the arm connection is subject to a large force, prone to
fracture, structural force has certain limitations. Therefore, based on the force
characteristics of rotor UAV, this paper designs a 10 kg quadcopter plant protection
UAV and lightweight design of the UAV structure.

In this paper, the topology optimization method is mainly used to lightweight
design the initial model of the selected quadrotor plant protection UAV, and the static
analysis of the optimized UAV frame model structure is carried out to verify its
strength. Finally, the lightweight plant protection UAV frame model is obtained, and
its structural force is more reasonable, and the strength can meet the needs of the plant
protection UAV load.

Key words: plant protection UAV, static analysis, topology optimization, finite
element analysis;
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